Autonomy, agency, and indeterminacy indicate systemic abilities for goal setting and operational strategyconcepts closely associated not only with the performative aspects of architectural interventions but also with the nature of the techniques and tools that produce them. These terms might imply an enhanced relationship between architecture, its inhabitants, and its environment; a complex link between architecture, its production, and its tools; or a capacity of architecture to produce new conditions and grounds on which it could be engaged. This issue takes a closer look at artificial intelligence (AI) and robotics in architecture. As such, the following prevalent themes are considered:
International Journal of Architectural Computing 16(4)
the foreground. Our tools are learning, and as they gain autonomy, awareness, and adaptivity-through data gathering, data processing, and data sharing-they no longer operate only in a singular pre-defined domain. Similarly, our physical tools can no longer be thought of as production machines which execute a pre-conceived a priori design.
Human-machine symbiosis
Their complexity generates potential for misbehavior and misalignment between intentions and design outcomes. This opens up a new territory where the unexpected and the indeterminate are at work. Evaluating these new conditions demands an active approach to design, its generation, and its critique. A new kind of productivity emerges when we share authorship in the act of designing, evaluating, and materializing architecture, collaborating and partnering with our tools.
This issue engages questions beyond traditional computing and fabrication, and into the future of design and making where tools are co-operative agents in an enactive process, adapting their collective actions to the requirements of their situation.
These potentials of AI are enhanced through accessibility, interoperability, and increasing ubiquity. From the Internet of Things, open source platforms, the appropriation of tools from other applications or disciplines (gaming to Siri/Alexa), the communication and collaboration between humans, devices, machines, and systems enable a shared learning process and the establishment of collective knowledge. As underlined in "A Framework for Generating and Evaluating Façade Designs Using a Multi-Agent Systems Approach" by Evangelos Pantazis and David Gerber, the evolution of our tools triggers our own emancipation. Consequently, technology is no longer seen in isolation. Its components become technical agents, while human agency is augmented with new dimensions of information. As this process matures, delineations between virtual and physical become blurred.
Control versus autonomy
Resurfacing throughout the issue is the degree to which information gathering and processing is impacting design workflows. Functional organization, behavior, utility, and aesthetics are considered in relation to each other. Their discrete interplay and appropriation bring to the forefront a more nuanced understanding of the probable, the indeterminate, and the abductive-and views them as an integrative tool of active production not only of material conditions but of new forms of information. This is still to be determined in the context of novel validation and generative instruments made of interdependent associations between hardware, software, and ideas. Of particular emphasis is how the idiosyncrasies of the system can be exploited opportunistically. This can happen at the level of the artifact retooled function of misalignments, as seen in "Digital Provenance and Material Metadata: Attribution and Co-Authorship in the Age of Artificial Intelligence" by Shelby Doyle and Nick Senske. On the contrary, in "Subtractive Digital Fabrication with Actual Robot and Virtual Material Using a MARI Platform" by Ebrahim Poustinchi, the simulating platform may become resilient enough to depict real-life conditions as opposed to idealized ones.
Reframing form and function
Similarly, the qualitative versus quantitative interplay elicits new dimensions of agency in the relationship between form and function. These perpetual irritants are further analyzed by Stavros Kousoulas in "Shattering the Black Box: Technicities of Architectural Manipulation," where the served and the servant become mutual protagonists in the generation of design solutions as utility, functionality, and the poetic are liberated. As technical solutions feed back into the creative process, they also contribute a variety of aesthetic attributes. Furthermore, through deep neural networks, the qualitative becomes programmable. Stirring up anxieties around style, autonomy, and authorship, these advancements also promise enhanced performance through their emancipation from previous dependencies. As such, in "Artificial Intelligence in Architecture: Generating Conceptual Design via Deep Learning" by Imdat As, Siddharth Pal, and Prithwish Basu, form can truly follow function without being subjugated by it, while in "Digital Provenance and Material Metadata: Attribution and Co-Authorship in the Age of Artificial Intelligence" by Shelby Doyle and Nick Senske, the re-shaping of an a priori intention can enable improved functionality. As we entertain more profound levels of understanding, form and function are not fully quantifiable or solely qualitative. They each involve programmable adjacencies and dispositions, as well as latent poetic and uplifting parameters.
Finally, within this discourse, new ways of indexing, coding, and manipulating architectural input are considered. From the pixel, to the performance metric, to the graph, a new representational language, other than geometry, begins to drive design solutions. Ranjeeth Mahankali, Brian Johnson, and Alex Anderson note in "Deep Learning in Design Workflows-The Elusive Design Pixel" that while future advances are pending, atmosphere, culture, and experience remain elusive in translation.
The contributions to this volume evidence a spectrum of novel design explorations and exploitations that illustrates the divergences and convergences of human, machine, and mixed agencies at the intersection with adaptivity, adjustable autonomy, and architecture.
